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Objective: McKusick-Kaufman syndrome (MKS) is a rare autosomal recessive syndrome characterized by
hydrometrocolpos (HMC) and postaxial polydactyly (PAP). It is very difﬁcult to diagnose MKS prenatally
because of overlapping manifestations and associated anomalies with other syndromes. Herein, we
present a case of MKS with prenatal ultrasound illustrating a fetal abdominal cystic mass.
Case Report: A 33-year-old woman, gravida 3 para 2, was referred to our obstetrics clinic at 34 weeks’
gestation for fetal abdominal cyst detected by prenatal ultrasound. Our ultrasound illustrated a fetal
abdominal cystic mass with two communicating components (suspected HMC) and polydactyly
involving both hands and feet. At birth, the gross appearance revealed abdominal distention, vulva
edema, and PAP. MKS was highly suspected. Abdominal computed tomography (CT) at 3 days of life
showed HMC with a transverse vaginal septum. At 3 months of age, she received colpotomy and vaginal
reconstruction to relieve the abdominal distension by HMC. Then she accepted corrections of PAP of both
hands and feet at 8 months and 10 months. At 5 years of age, her body and mental development did not
show any retardation. Pediatric ophthalmologic examination revealed no speciﬁc ﬁndings. Given the
above evidences, the diagnosis of MKS was ﬁnally made at 5 years of age.
Conclusion: Rare syndromes like MKS may need early comprehensive evaluations and consultations.
Although prenatal diagnosis might be impossible for MKS, prenatal awareness by fetal ultrasound is very
helpful to assist early management and maternal transfer. The ﬁnal diagnosis and appropriate man-
agement of MKS requires the collaboration of obstetricians, geneticists, pediatricians, and ophthalmol-
ogists as soon as abnormal signs are detected in utero.
Copyright © 2014, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All
rights reserved.Introduction
McKusick-Kaufman syndrome (MKS) is a very rare autosomal
recessive syndrome characterized by hydrometrocolpos (HMC) and
postaxial polydactyly (PAP). Associated anomalies of MKS include
congenital heart defects (atrio-ventricular canal, atrium septum
defect, ventricle septum defect, hypoplastic left heart, tetralogy of
Fallot, and patent ductus arteriosus), imperforated anus, esopha-
geal atresia, tracheoesophageal ﬁstula, and congenital tracheal
stenosis [1e8]. To date, fewer than 100 cases of MKS have been
reported in the literature. MKS is more frequent in females and wass and Gynecology, National
al, 138 Victory Road, Tainan
u).
bstetrics & Gynecology. Publishedﬁrst described in the Amish in 1964 [1e8]. In males, genital mal-
formations including hypospadias, cryptorchidism, and chordee are
most common. Furthermore, in females, failure of the distal third of
the vagina to develop (vaginal agenesis), a transverse vaginal
membrane, or an imperforate hymen may cause HMC. Therefore,
HMC in MKS infants usually presents as a large cystic abdominal
mass arising out of the pelvis, caused by dilatation of the vagina and
uterus. As a result of the accumulation of cervical secretions from
maternal estrogen stimulation, HMC develops with increasing age
[1e8].
Although HMC, PAP, and congenital heart defects may be
detected by prenatal ultrasound, the accuracy of prenatal ultra-
sound diagnosis for MKS is still unknown. Because the degree of
PAP in MKS is variable and HMC may not be apparent until birth,
prenatal diagnosis of MKS is rather difﬁcult [1e8]. Herein, we
present a casewith a fetal abdominal cystic mass and polydactyly at
34 weeks' gestation by prenatal ultrasound. After birth, this femaleby Elsevier Taiwan LLC. All rights reserved.
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terventions. She received regular follow-ups at our pediatric clinic
until the age of 5 years, at which time the ﬁnal diagnosis of MKS
was made.Fig. 2. Prenatal fetal three-dimensional (3D) ultrasound depicting a cystic mass with
two communicating components, which was compatible with fetal hydrometrocolpos
(HMC). C ¼ hydrocolpos; U ¼ uterus with hydrometra.
Fig. 3. Neonatal X-ray of bilateral hands with postaxial polydactyly (PAP).Case presentation
A 33-year-old woman, gravida 3 para 2, was referred to our
obstetrics clinic at 34 weeks’ gestation for fetal abdominal cyst
detected by prenatal ultrasound. Her obstetric history consisted of
two normal pregnancies with term delivery. The parents were not
consanguineous. The maternal four serum markers screening for
chromosome abnormalities revealed low risk for aneuploidy. Her
prenatal carewas uneventful until 34 weeks’ gestationwhen a fetal
abdominal cyst was detected by ultrasound at her local clinic. She
was immediately transferred to our hospital for further care. Our
three-dimensional (3D) ultrasound depicted a fetal abdominal
cystic mass with two communicating components and HMC was
suspected (Figs. 1 and 2). In addition, polydactyly, involving both
hands and feet, were illustrated. With the impressions of fetal
Müllerian duct anomaly and polydactyly, several syndromes
including MKS were made. After comprehensive consultations, she
decided to continue the pregnancy and receive neonatal manage-
ment after birth.
At 39 weeks' gestation, a female baby was born by smooth
vaginal delivery, with birth weight 3448 g. Apgar scores were 7 and
10 at 1 minute and 5 minutes, respectively. Gross appearance
revealed marked abdominal distention, vulva edema, and PAP. Her
karyotyping was normal female (46,XX). Neonatal X-ray conﬁrmed
supernumerary metatarsal, metacarpal bones, and phalanges in
both hands and feet (Figs. 3 and 4). Neonatal abdominal ultrasound
demonstrated a huge cystic mass at the suprapubic area and mild
hydronephrosis of bilateral kidneys. Neonatal abdominal computed
tomography (CT) showed HMC with a transverse vaginal septum
(Figs. 5 and 6). Initially, ultrasound-guided transabdominal aspi-
ration of the HMC was undertaken at 6 days of life. Abdominal
distentionwas relieved and feeding was smooth after treatment. In
addition, urination was good and there was no renal dysfunction.
Therefore, she was discharged from our hospital and had regular
follow-ups in our outpatient pediatric clinic.
However, urinary tract infection, bilateral hydronephrosis and
hydroureter, and progressive HMC were noted at 3 months of age.
In order to relieve the compression effect of HMC, she underwent
colpotomy and vaginal reconstruction. After the operation, theFig. 1. Prenatal fetal three-dimensional (3D) ultrasound (multiplanar orthogonal view)
showed a cystic mass behind the bladder in the fetal abdomen (arrow).urinary tract infection and abdominal distention subsided. Follow-
up abdominal ultrasound at 3months of age showed decreased size
of HMC and improved bilateral hydronephrosis and hydroureter.
Regular check-ups by means of pediatric and gynecologic ultra-
sound examinations, together with urinalysis, blood urea nitrogen,
and creatinine, were performed after discharge. Furthermore, she
accepted corrections of PAP of both hands and feet at 8 and 10
months of age.
At 5 years of age, a pediatric ophthalmologist visited the girl and
conﬁrmed no abnormal ﬁndings. In addition, her body and mentalFig. 4. Neonatal X-ray of bilateral feet with postaxial polydactyly (PAP).
Fig. 5. Neonatal abdominal computed tomography (CT) at 3 days of age demonstrating
a huge intra-abdominal cystic mass with external bladder compression. B ¼ bladder.
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Therefore, the diagnosis of MKS was ﬁnally established.
Discussion
Prenatal diagnosis of MKS is difﬁcult because several syndromes
might mimic MKS in many ways [1e10]. Prenatal diagnosis of MKS
is very difﬁcult because of overlapping clinical presentations and
variant prognosis with other associated syndromes. Notably, dif-
ferential diagnosis with MKS should at least include Bardet-Biedl
syndrome (BBS). To date, MKS and BBS are the most common
syndromes, combining HMC and PAP. Both MKS and BBS are
inherited in an autosomal recessive trait. Congenital heart defects
can be detected in both MKS and BBS. However, retinitisFig. 6. Neonatal abdominal computed tomography (CT), on the same day as Fig. 5,
illustrating neonatal hydrometrocolpos (HMC) with a transverse vaginal septum (ar-
row). C ¼ hydrocolpos; U ¼ uterus with hydrometra.pigmentosa, obesity, and learning disability are primary features of
BBS, and are age-dependent. Moreover, uterine, ovarian, fallopian
tube, and renal anomalies aremore common in BBS than inMKS. By
contrast, upper reproductive tract anomalies have never been re-
ported with MKS [1e7]. In addition, the prognosis of BBS is more
unfavorable thanMKS. Furthermore, the diagnosis of BBS cannot be
determined until the teenage years [1e7]. Hence, differential
diagnosis between MKS and BBS should at least be postponed for
several years to observe these abnormal ﬁndings of retinitis pig-
mentosa, obesity, and learning disability.
The comparisons of clinical features of MKS, BBS, and our case
are listed in Table 1. In our case, HMC and PAP were detected by
prenatal ultrasound. After birth, no other associated anomalies,
except for bilateral hydronephrosis and hydroureter, were noted as
a result of the compression effect of HMC at 3 months of age. With
regular follow-up to 5 years of age, neither body nor mental
development retardation were reported. On ophthalmologic eval-
uation, the results were also normal at 5 years of age. Therefore,
even without molecular genetic analysis, we can conﬁdently make
the ﬁnal diagnosis of MKS according to clinical presentations at 5
years of age.
MKS may present prenatal emergencies that can endanger fetal
life. A few reports in the literature mention critical conditions of
fetal distress, hydrops fetalis, neonatal respiratory failure, and renal
failure resulting from the compression effect of HMC [1e8]. In this
case, fortunately, fetal distress, hydrops fetalis, neonatal respiratory
failure, and renal failure did not occur. It is probable that our case of
MKS had less severe HMC than those cases reported previously in
the literature.
Recently, molecular genetics methods have enabled remarkable
progress in understanding MKS and BBS. The genes for both MKS
and BBS have been cloned. Both MKS and BBS had been reported to
be caused by mutations in MKKS on chromosome 20p [1e8]. Be-
sides, at least ﬁve different genes are implicated in BBS, which are
separately located on ﬁve different chromosomes. Mutations in the
MKKS gene are found in only 4e11% of the unselected BBS patients.
Molecular genetic analysis may be useful for diagnosis and man-
agement of female patients with HMC and PAP [1e8]. In our case,
clinical assessments of prenatal growth and postnatal development
up to 5 years of age are sufﬁcient to make a reliable diagnosis of
MKS. It is our view that molecular genetic tests may assist theTable 1
The comparisons of clinical features of McKusick-Kaufman Syndrome (MKS), Bardet-
Biedl syndrome (BBS), and our case.
Clinical features MKS BBS Our case
HMC þ þ þ
PAP þ þ þ
CHD ± ± 
Imperforated anus ± ± 
Esophageal atresia ± ± 
Tracheoesophageal ﬁstula ± ± 
Congenital tracheal stenosis ± ± 
Fetal distress ± ± 
Hydrops fetalis ± ± 
Neonatal respiratory failure ± ± 
Neonatal renal failure ± ± 
Retinitis pigmentosa  þ 
Obesity  þ 
Learning disability  þ 
Upper reproductive tract anomalies  þ 
Renal anomalies ± þ 
MKKS mutation þ ± ND
þ, yes; , no.
CHD¼ congenital heart defects; HMC¼ hydrometrocolpos; ND¼molecular genetic
analysis not done; PAP ¼ postaxial polydactyly.
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ing a diagnosis of MKS.
Prenatal ultrasound of fetal abdominal cyst is a challenging topic
and needs detailed evaluations. Awareness of the prevalence,
location, and sonographic appearance of an abdominal cystic mass,
as well as the correct gender, can assist the differential diagnosis
and is helpful in searching for the most appropriate diagnosis [6].
The combination of fetal abdominal cyst and polydactyly may be
associated with some rare multiple malformation syndro-
mesdMKS is one of them.MKS can be describedwith HMC and PAP
but these presentations are not always reliable, because the degree
of PAP in individuals with MKS is variable and HMC may not be
apparent until after birth. In addition, other congenital malforma-
tion syndromes such as BBS can present with HMC and PAP but has
worse prognosis than MKS. In BBS patients, retinitis pigmentosa,
obesity, and learning disability are primary features. Furthermore,
uterine, ovarian, fallopian tube, and renal anomalies are more
common in BBS individuals. However, these clinical features are
age-dependent and make it more difﬁcult in differential diagnosis
of MKS and BBS. Fortunately, molecular genetic analysis may be
helpful in diagnosis of these rare syndromes [1e8].
In conclusion, these rare syndromes require comprehensive
evaluation and consultation when prenatal care with fetal ultra-
sound imaging raises suspicions [9,10]. Final diagnosis and man-
agement should involve collaboration with obstetricians,
geneticists, pediatricians, and ophthalmologists [11,12]. To date,
most of the reports on MKS have involved neonatal assessments
only. MKSwith prenatal ultrasound and evaluations has never been
reported. Our case presents complete prenatal and postnatal eval-
uation, management, and treatment of MKS. We believe our case
report of MKS may be contributory to the prenatal and postnatal
diagnosis and management of MKS for fetologists, obstetricians,
neonatologists, geneticists, and pediatricians.Conﬂicts of interest
The authors declare no conﬂicts of interest.References
[1] Pul N, Pul M, Gedik Y. McKusick-Kaufman syndrome associated with esoph-
ageal atresia and distal tracheoesophageal ﬁstula: a case report and review of
the literature. Am J Med Genet 1994;49:341e3.
[2] Cohen E, Javitt MC. Term pregnancy in a patient with McKusick-Kaufman
syndrome. Am J Roentgenol 1998;171:273e4.
[3] Slavotinek AM, Biesecker LG. Phenotypic overlap of McKusick-Kaufman syn-
drome with Bardet-Biedl syndrome: a literature review. Am J Med Genet
2000;95:208e15.
[4] David A, Bitoun P, Lacombe D, Lambert JC, Nivelon A, Vigneron J, et al.
Hydrometrocolpos and polydactyly: a common neonatal presentation of
Bardet-Biedl and McKusick-Kaufman syndromes. J Med Genet 1999;36:
599e603.
[5] Slavotinek AM, Dutra A, Kpodzo D, Pak E, Nakane T, Turner J, et al. A female
with complete lack of Müllerian fusion, postaxial polydactyly, and tetralogy of
fallot: genetic heterogeneity of McKusick-Kaufman syndrome or a unique
syndrome? Am J Med Genet 2004;129A:69e72.
[6] Gaucherand P, Vavasseur-Monot C, Ollagnon E, Boisson C, Labaune JM,
Basset T, et al. McKusik-Kaufman syndrome: prenatal diagnosis, genetics and
follow up. Prenat Diagn 2002;22:1048e50.
[7] Slavin TP, McCandless SE, Lazebnik N. McKusick-Kaufman syndrome: the
difﬁculty of establishing a prenatal diagnosis of an uncommon disorder. J Clin
Ultrasound 2010;38:151e5.
[8] Son SH, Kim YJ, Kim ES, Kim EK, Kim HS, Kim BI, et al. A case of McKusick-
Kaufman syndrome. Korean J Pediatr 2011;54:219e23.
[9] Chen CP. Chromosomal abnormalities associated with omphalocele. Taiwan J
Obstet Gynecol 2007;46:1e8.
[10] Chen CP. Chromosomal abnormalities associated with neural tube defects (I):
full aneuploidy. Taiwan J Obstet Gynecol 2007;46:325e35.
[11] Hsieh TY, Yu CH, Kuo PL, Chang FM. Prenatal diagnosis of alobar hol-
oprosencephaly with cystic hygroma. Taiwan J Obstet Gynecol 2006;45:
146e9.
[12] Lu SC, Chang CH, Yu CH, Chang FM. Reappraisal of normal amniotic ﬂuid index
in an Asian population: analysis of 27,088 records. Taiwan J Obstet Gynecol
2007;46:260e3.
